Plate I
Negative-contrast preparation of rabies concentrate subjected to equilibrium centrifugation in CsCl. A, bullet-shaped virus particles; B, aberrantly shaped particles exhibiting the characteristic surface structure of virus; C, debris. Similar virus and virus-like particles were found in densitygradient fractions with a density of I'zz g./cm 3. Debris as shown was not identified in particular fractions. 
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Short communications assayed for their density by weighing Ioo/~1. samples. Fractions were stored at 4 ° between assays. Complement-fixation testing was performed according to a standardized micro-method (Casey, I965) ; fractions were titrated in the presence of 2 units of rabies antiserum from hyperimmunized guinea pigs (Fig. I) . Infectivity was assayed by intracerebral inoculation of 3-week-old Swiss mice; LD 50/0-o3 ml. values were calculated by the method of Reed & Muench (I938) . Electron-microscopic appraisal of fractions was made by standard negative contrast (Brenner & Horne, I959) and pseudoreplica techniques (Smith & Melnick, I962) . To minimize the effect of the presence of CsC1 in the fractions, carbon-coated grids covered with centrifugation fractions were floated face down on large volumes of the 2 % sodium silicotungstate All of the rabies specific biological activities assayed were associated with one or both of two activity peaks. The haemagglutinin was exclusively localized in fractions containing the infectious virus (Fig. I) . These fractions also contained all of the truncated and aberrantly shaped particles exhibiting the characteristic spiked surface projections of the bullet-shaped particles. Approximately 23 % of the total complementfixing activity was also associated with the fractions containing normal and aberrant viral forms. The density of this peak was 1-22 g./cm:.
The major complement-fixing antigen (77 ~o of total) banded at a density of 1.3o g./ cm. 3. No haemagglutinating activity or infectivity was found in this peak. In repeated electron-microscopic study of fractions from this peak, no identifiable viral particle was found. However, an extremely sharp specific immune precipitate developed when these fractions reacted with hyperimmune rabies antiserum. A second immune precipitate was broadly distributed (maximum intensity at I'27 g./cm.8). It was not associated with any of the other specific activities studied and was not characterized further.
As has been shown with many other viruses in recent years, the haemagglutinating activity of rabies virus preparations may, from these experiments, be considered a property of the virus particle itself. The capacity to haemagglutinate is a surface function of a particle. The present observations suggest, therefore, that if the various truncated and aberrant variations from the normal bullet shape have the characteristic surface structure of the complete normal virus particle they are also A consideration of the potential value of the haemagglutinin of rabies virus in a haemagglutination-inhibition assay of antibody is of particular interest. The virus neutralization test, which obviously depends upon antibodies directed against the virus itself, cannot be satisfactorily substituted by complement-fixation and immunodiffusion because of the predominance of sub-viral antigens in these reactions. However, as demonstrated here, only virus and virus-like particles haemagglutinate; hence, assay of antibodies inhibiting such a reaction may be as useful as virus neutralization in assaying the protective capacity of sera. Further work is needed to prove this point.
